S
evere intolerable pain during a hospital stay should be avoidable these days-regardless of whether the pain occurs after surgery or subsequent to acute or chronic illness (1, 2) . Sufficiently safe medications and analgesic procedures to treat pain have been available for decades, and the organizational structures have been in place in order to successfully implement pain management measures. Acute pain services, to give one example, were introduced in Germany and the United States in the 1980s (3-11, e1-e11) .
At least for the treatment of surgical pain, national and international guidelines have recently been updated, as have standards for the nursing management of pain (e1, 12, e12, e13) . However, despite all these initiatives, studies from within Germany and from other countries have shown that the analgesic management of inpatients with surgical pain has improved only gradually since the 1980s (1, 4, 11, 13-16, e3, e4, e13-e15) .
Regarding pain management in Germany, many surveys among doctors have been conducted (11, 16, e4, e5, e14) , but in contrast to France (13), England (17) , and the US (1) there are very few representative multicenter data that are based on comments from patients thus affected (13, 18) . Remarkably, data about the efficiency of acute pain therapy in non-surgical wards are altogether lacking worldwide. To fill this gap, the Pain-Free Hospital Project (Projekt Schmerzfreies Krankenhaus, SFK)* was initiated 7 years ago. Further to analyses of processes and structures, surveys of more than 4000 patients in 25 hospitals were used to set up one of the largest databases worldwide, which included data on the effectiveness of pain management in hospitals. By contrast to other projects (18, 19, e14, e16, e17) , data on pain management of patients in wards for internal medicine and neurological wards were included.
The primary objective of the project, whose main results are reported in this article, was to capture, on a nationwide, multicenter basis, the frequency, type, and triggers of pain in hospital, as well as therapeutic approaches and their effectiveness. We also analyzed the influence of the main diagnoses, the type of procedure, the underlying illness, and the therapeutic options available in each hospital. We studied which intensity of pain is accepted by patients, so as to deduce realistic and empirically based threshold values for degrees of pain that are classed as acceptable by those affected and may be regarded as not requiring further therapy.
Methods
We selected 25 hospitals out of a total of 88, in which we surveyed 4157 patients (patients receiving nonsurgical treatment on day 13; surgical patients on day 1 after surgery) between 2004 and 2006. The ethics committee of Ruhr University Bochum approved the study. We collected pain therapeutic data from the hospitals (for a more detailed explanation, see eBox).
By using an 11-part numerical rating scale (NRS 0-10), we collected scores for current pain in a resting position, pain on movement, and maximum pain within the preceding 24 hours. Further questions related to:
• Situations that triggered pain • Difference in pain at different times of day • The effectiveness of the analgesia • Frequency with which patients reported pain.
The work done by doctors and nursing staff, hospital inpatient care, and the quality of pain therapy were scored by the patients using school grades between 1 and 6 (1=very good, 2=good, 3=satisfactory, 4=suffi-cient, 5=deficient, 6=unacceptable) .
As is customary in an international setting, pain was classified into severe (NRS >6), moderate (NRS >3), and mild (2, 13, 15) . To gain a measure about the degree of pain that might be acceptable, we used the school grades for pain therapy. Mean values were calculated for pain at rest, pain on movement, and maximum pain in the two groups of patients that had awarded school mark 2 for pain therapy. This pain was used as the threshold value for what constitutes a tolerable degree of pain (Figure 1) . That is, a patient's pain was classified as "unacceptable" if the intensity exceeded the threshold value for a minimum of one of the types of pain in the survey (resting pain, pain on movement, and maximum pain).
Results
The structural characteristics of the participating hospitals are shown in the eBox. 2898 patients received the questionnaire for surgically treated patients and 2778 patients received the questionnaire for non-surgical patients (5676 patients in total; for the original questionnaires please see eQuestionnaires). The response rate for surgical patients was 84.6% and for nonsurgical patients, 61.4%. The most common reason for non-participation was poor general health (dyspnea, weakness, or severe fatigue); in very few cases the reason was lacking consent. Of the 4157 returned questionnaires, 86 (2.1%) were not evaluated because of lacking information about the intensity of pain. Lacking information for secondary items (listed in the Table and eTable) did not result in exclusion.
668 patients in the non-surgical wards (16% of returned questionnaires)-of these, 22.7% with and 77.3% without malignancies-completed the questionnaire according to the protocol after responding to only few questions, because they had not experienced any pain at any time during their inpatient stay and, according to their medical case files, had not received analgesia. Data from patients who were pain free without receiving analgesia were not included in this study of pain management (Table and eTable) .
The demographic data of the remaining 3251 patients (999 non-surgical, 2252 surgical) who had experienced pain or were pain free under analgesia are listed in the Table ( detailed data are in the eBox). In 112 surgical patients, the diagnosis could not be ascertained.
How patients rated their pain management
Significantly more surgical patients than non-surgical patients awarded school grades such as "good" or "very good" to the doctors, nursing staff, hospital, or pain therapy (eTable). The proportion of good grades was significantly higher for doctors and nursing staff-88% to 90% (p<0.0001)-than for pain therapy. Only 75% of surgical patients and 60% of non-surgical patients awarded high marks. Resting pain in patients who had scored their pain therapy as "good" was rated at an average of NRS 3. In surgical patients with such a high rating, the mean tolerability level for pain on initial activity was NRS 4 and for maximum pain, NRS 5. The corresponding threshold values for non-surgical patients were NRS 4 for both pain on movement and maximum pain ( Figure 1 ).
Frequency and intensity of pain
The mean intensity of resting pain among non-surgical patients was significantly higher than in surgical patients, as was the proportion with very severe resting pain (eTable). Pain on movement was comparable; maximum pain was higher in surgical patients. Patients with malignancies experienced less pain postoperatively than patients without tumors (eTable). On the basis of the threshold levels for acceptable pain, 1817 (56%) of subjects-and of these 55% of all surgical patients and 58% of non-surgical patients-experienced unacceptable levels of pain-that is, at least one of the three values for resting pain, pain on movement, and maximum pain was above the defined threshold value. This was least often (<50%) the case for surgical patients with malignancies.
For some major operations-for example, surgery for urological malignancies on bladder or prostate, but also vascular surgery-the proportion of patients with unacceptable pain levels was lower than for operations with low degrees of tissue trauma-for example, appendicectomy, endoscopic cholecystectomy, or tonsillectomy (Figure 2, bottom) . Within the different nonsurgical departments the proportions of patients with unacceptable pain were comparable (Figure 2, top) . These patients had different types of pain that were not necessarily associated with their diagnosis on admission; most self reported pain was arthritic pain or back pain ( Figure 3 ). For all diagnostic groups, large differences existed between individual hospitals. Figure 4 shows this for the example of herniotomy and cardiac pain in patients with coronary heart disease.
When prompted for the time when their pain was particularly severe, almost half of all patients reported nocturnal peaks. Even when multiple mentions were taken into account, 69% of non-surgical patients and 66% surgical patients reported maximum pain for times outside working hours. The main trigger for severe pain was getting out of bed and changing position. Some 15% of surgical patients and 7% of non-surgical patients named in this context medical measures such as lumbar puncture, endoscopic procedures, catheter insertion, and removal of drains (eTable).
Pain management 85% of surgical patients received painkilling drugs; this was significantly less often (57%) the case for nonsurgical patients without malignancies (eTable). The subgroup of 1649 patients with unacceptable levels of pain showed comparable differences: 41% of nonsurgical patients without malignancies received no analgesia at all in spite of highly intense pain. Of the Proportion of pain-free patients receiving pain therapy (light olive shading), patients with acceptable (medium olive shading) and unacceptable (dark olive shading) pain scores; data about resting pain, pain on initial activity/exertion, and maximum pain combined, respectively; patients with pain: top: patients on wards delivering non-surgical treatment, classified by underlying pathology. Bottom: surgical patients after different procedures. The list includes disorders/operations only where n>25 patients with unacceptable tumor pain, 21% remained without analgesia, whereas less than 10% of surgical patients with unacceptable pain had to make do without analgesia (eTable).
70.3% of surgical patients categorized their analgesia as effective and less than 5% rated it as ineffective. Of non-surgical patients with or without malignancies, only half felt they had received effective treatment (eTable). Patients with malignancies called for assistance more often if they had pain; this was extremely rarely the case for patients without malignancies on non-surgical wards. With regard to the frequency of calls for assistance, notable differences existed between hospitals, with a range of 3.3% to 60%. Non-surgical patients often had to wait longer for a reaction from doctors or nursing staff than surgical patients, even if they had requested help (eTable).
At the time of the survey, 84 (5%) of patients received regional analgesia for pain relief. Pharmacotherapy with highly potent opioids was given more rarely in non-surgical wards than in surgical wards, and most often to patients with malignancies (eTable).
Discussion
This is the first study worldwide that investigated pain management in a larger cohort of surgical and nonsurgical patients; the finding was that more than 80% of all hospital inpatients are still experiencing pain. Of the surgical and non-surgical patients, about one third complained of moderate to severe resting pain; more than 50% in each group reported pain of such intensity on initial activity after a period of inactivity. When combined, 56% of patients in the survey reported having experienced unacceptable pain.
In spite of all advances in these presumably positively pre-selected hospitals-participation was voluntary-the need for optimizing pain management could not be more obvious. This reflects the patients' perception of the state of affairs: They awarded far poorer marks for their pain management than for the work done by doctors and nursing staff (eTable).
Another objective of this study was to define threshold values in Germany for an acceptable level of pain at rest, pain on movement, and maximum pain. The literature tends to classify these into mild, moderate, and severe (13, 15, 19) . In order to conclude for a patient whether they are experiencing acceptable or unacceptable pain levels, details for all three types of pain are required. The following statements regarding acceptable pain thus reflect how many patients in a hospital mentioned a level for all forms of pain that is acceptable for the majority of patients thus affected (9, 20) . The authors chose school grades as the measure to assess pain therapy; this was largely consistent with published data on pain tolerability (15, 19, 20, 22) . Levels of pain that still incurred a decent school mark for pain therapy reached a mean value of NRS 3 for resting pain, NRS 4 for pain on movement, and NRS 5 for maximum pain. Comparable values applied to nonsurgical patients; maximum pain occurred almost always on movement. This may explain the lack of a difference between pain on movement and maximum pain. In future, these pain scores can be used as empirically confirmed thresholds to assess the quality of pain therapy. They have been adopted as the basis of the certification of hospitals by medical societies, which has been running for a few years now (24).
Severe pain on movement and maximum pain after operations, which cause problems for surgical recovery (15) , were reported by 23% and 35% of patients. This may come as a surprise in view of the fact that research into the subject now dates back several decades (1, 4, 7, 10, 12, 16, 18, e1, e4, e13, e14) . The rate of patients with severe resting pain was notably lower than in earlier studies, which reported proportions of up to 36% (15, 17, 23, e6) but notably higher than in a simultaneous French study with a comparable proportion of severe pain on movement (13). For some procedures (Figure 2) , the proportion of unacceptable pain is even higher than in older studies (15, e6) . In our study cohort, this included patients who had surgical procedures that incurred a rather lower degree of tissue trauma-such as appendicectomies, endoscopic cholecystectomies, metal removal, or strumectomies ( Figure 2) .
A positive development is the fact that nowadays, patients with malignancies and patients after major surgery receive better pain management than in the past (15, 14, e18) . One explanation is probably that after major surgery, many hospitals nowadays use highly effective procedures-such as analgesia administered through a peridural catheter. Further to high quality analgesia, a faster recovery is an additional advantage-for example, after "fast track surgery" (4, 5, 8, 14, e1-e4, e19) . Such complex analgesic methods are, however, not indicated in most patients who undergo small and medium procedures. However, especially for these particularly common procedures, hardly any interdisciplinary agreements exist regarding pain management or treatment algorithms.
Pain management in wards for internal medicine, neurological wards, and orthopedic-rehabilitative wards is apparently even poorer (eTable). This study has shown for the first time that the majority of patients in such wards experience pain of different origin and at levels of moderate to high intensity.
The reported frequency of severe back pain or joint pain in our study is not surprising in view of its high incidence (25) . Underprovision of pain care may be explained with the fact that many people experience pain that is not associated with the current diagnosis for which they are receiving treatment. But even angina pectoris, painful polyneuropathies, or abdominal syndromes ( Figure 2 )-lead symptoms of an underlying internal disorder-are often not treated to a sufficient degree. Patients register this as underprovision of pain management too. In patients without malignancies, medical professionals significantly more often react late to reported pain. Such patients receive insufficiently effective medication significantly more often than tumor patients and therefore report less often, de spite the fact that they're in pain (eTable). Although there are gaps in physicians' knowledge in the literature (e20, e21), hospital doctors seem to be far more familiar with pain management for tumors than, for example, for neuropathic pain (e22, e23) . The fact that patients with treatment resistant angina often do not receive adequate pain management has been common knowledge for decades, but seems to be the rule even now (e24, e25).
After the experiences in the surgical setting, the first crucial step in non-surgical departments would be to guarantee special treatment for patients with severe or treatment resistant pain by means of an acute pain service (4, 7, 10-12, 16, 18, 19, e7, e10, e19) . Further, even in non-surgical wards, more prophylactic measures should be delivered for the most common situations that trigger pain-such as mobilization, positioning at rest, and physical therapy.
By contrast, this study shows that in some hospitals, pain can be treated adequately in most surgical and nonsurgical patients (Figure 4) . Effective pain management in hospitals thus seems possible, especially since data relating to nausea and constipation (not shown here) imply that effective therapy is not synonymous with more serious adverse effects. Underprovision of pain management might therefore presumably be avoided if we successfully improved the knowledge and motivation of the professional groups involved in pain management, as well as streamlining organi zational structures (1, 7, 11-13, 17, 20, 23) . Including nursing staff in any such measures, setting up acute pain clinics, and devising benchmark projects may well be the decisive steps (1, 7, 9, 12, 18, 19, e1, e8, e12, e26) .
Patients do not expect the total absence of pain but adequate pain relief, rapid help when required, and administration of effective medication. This expectation on patients' part should be met on a populationwide level. 
KEY MESSAGES
• Surgical pain in the first 24 hours after surgery and on initial activity is still too severe in many patients.
• Even patients who have had surgery resulting in very little tissue trauma often have severe pain.
• On non-surgical wards, the proportion of patients with moderate to severe pain-for example, back pain, joint pain, or neurological pain-is no smaller than on surgical wards.
• Pain management for tumor patients receiving nonsurgical treatment is better than that for patients with non-malignant diagnoses. This is obvious from shorter waiting times after pain has been reported, and better efficacy of medications.
• The positive example set by individual hospitals has shown that effective pain therapy is possible in both surgical and non-surgical settings. 
I

Methods-Additional information
A total of 88 hospitals had applied to be included in the study. Of these, 25 of different sizes were selected from all German regions. The criteria for inclusion in the study were:
• All the large clinical disciplines except pediatrics had to be represented in a hospital (compulsory: internal medicine, trauma surgery or orthopedics or general surgery, optional: neurology, gynecology, urology, geriatric medicine, subdisciplines within internal medicine or surgery)
• the written consent of the hospital and its nursing staff and senior doctors to provide all relevant structural data and to permit and support the survey. Ethics approval was granted (under the aegis of the ethics committee of Bochum's Ruhr University) to include 4157 patients (a mean of 166 patients [range 77-294] per hospital) between 2004 and 2006) and to capture structural data on pain management (procedure, responsibilities, and pain management plans). The survey was conducted over 14 days in each hospital. Non-surgical patients received the questionnaire on the first 2 days of the survey (random sample, the mean was on the 13th day of the respective inpatient stay). All surgical patients were surveyed on their first postoperative day (cross sectional survey). The questionnaires were distributed by study assistants from within the nursing teams, who did not participate in administering treatment. Additionally, for each surveyed patient a medical case file was started that included the dates of their diagnosis and treatment.
Patients younger than 18 were excluded, as were patients in intensive care, patients with psychiatric or highly infectious disorders (isolation rooms), patients with linguistic impairments (for example, foreign patients without sufficient knowledge of German), and patients with cognitive or treatment related impairments that did not permit questioning.
All questionnaires were logged centrally and anonymously. Conclusions about individual patients were not possible because the questionnaires were kept separately from the patients' written consent forms. Both groups of patients received a questionnaire whose language was adapted for the respective treatment (surgical, non-surgical). A numerical rating scale (NRS 0-10) was used to capture current resting pain, pain on movement, and maximum pain in the preceding 24 hours). Patients were able to report pain triggering situations and changes in severe pain by time of day. Each patient was asked whether they had reported their pain within the preceding 24 hours and how they had experienced the effectiveness of their analgesia (effective, too short acting or too weak, ineffective). Each patient was asked to award school grades between 1 and 6 (1=very good, 2=good, 3=satisfactory, etc) , one grade each for medical staff, nursing staff, the hospital, and the quality of their pain management.
Statistical data analysis was done using SPSS version 14.0. For frequency distributions, the chi square test was used. Mean values of interval scaled variables were compared by using the t test and analysis of variance (significance level p<0.05). Multiple comparisons were not adjusted for because the evaluation aimed to describe the situation and generate hypotheses, not to confirm anything.
Structural characteristics
Stepwise pain management plans in writing were available in 7 of 25 hospitals. All had been set out by anesthesia departments and related almost exclusively to catheter procedures or patient controlled analgesia (PCA). Only one hospital had written agreements between doctors and nurses for general pain management. And again, only one hospital collected data on pain intensity in general wards-that is, outside specialized settings for the purpose of monitoring patients (for example, the recovery room) and independently of the documentation kept by acute pain services.
In 14 of the 25 hospitals in the study (56%), an acute pain service was available that met the published minimum criteria for such a service (8, 6) . PCA pumps were used by default in 10 hospitals and in 7 occasionally.
Results of the survey
The Table shows demographic data from the 3251 patients (999 non-surgical, 2252 surgical) who had experienced pain or had remained pain free thanks to pain management. While the distribution by sex showed equal proportions, non-surgical wards included almost twice the number of elderly patients than surgical wards. On surgical wards, patients were less often affected by underlying malignancies (15% versus 21%) and fewer patients had poor general health (according to the study assistants) (Table) . Most tumor patients with pain in the non-surgical wards had lung cancers or intestinal malignancies, 8% had lymphomas. Of the remaining non-surgical patients, 25% had cardiovascular disorders and 15% neurological disorders. 15% of surgical patients in the study had undergone surgery for malignant tumors, and of these, 40% had been operated on for bladder and prostate cancers. The remaining procedures had been operations for joint and bone injuries or disorders, followed by intestinal or gynecological operations.
